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1

GRAVITY-FED FILTER INTERCONNECT
UTILIZING CODED POLYMAGNETS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a filter inter-
connection scheme for use in gravity-fed filter applications,
such as the interconnect between a filter cartridge and a
corresponding receiving hopper for a water pitcher. The
invention utilizes a correlated magnet design that encom-
passes coded polymagnets, and more specifically, a mag-
netic attraction, repulsion, or combination thereof to gener-
ate shear force. A magnetic force 1s introduced upon
isertion of a filter cartridge to a mating water pitcher
hopper to mitiate magnetic interconnection. In an exemplary
aspect, the interconnection scheme utilizes a magnetic shear
force to allow for filter cartridge installation and filtered
fluid egress flow. In another aspect, the interconnection
scheme utilizes mating polymagnets on the filter cartridge
and hopper, respectively, to present a rotational force to
permit filter cartridge installation.

2. Description of Related Art

Correlated magnet designs were mtroduced in U.S. Pat.
No. 7,800,471 1ssued to Cedar Ridge Research LLC on Sep.

21, 2010, entitled “FIELD EMISSION SYSTEM AND
M_JTHOD” (the “’471 Patent™). This patent describes field
emission structures having electric or magnetic field
sources. The magmtudes, polarities, and positions of the
magnetic or electric field sources are configured to have
desirable correlation properties, which are 1n accordance
with a predetermined code. The correlation properties cor-
respond to a special force function where spatial forces
correspond to relative alignment, separation distance, and a
spatial force function.

In U.S. Pat. No. 7,817,006, 1ssued to Cedar Ridge
Research LLC on Oct. 19, 2010, titled “APPARATUS AND
METHODS RELATING TO PRECISION ATTACH-
MENTS BETWEEN FIRST AND SECOND COMPO-
NENTS (a related patent to the “471 Patent), an attachment
scheme between first and second components 1s taught.
Generally, a first component includes a first field emission
structure and the second component includes a second field
emission structure, wherein each field emission structure
includes multiple magnetic field emission sources (magnetic
array ) having positions and polarities relating to a predefined
spatial force function that corresponds to a predetermined
alignment of the field emission structures. The components
are adapted to be attached to each other when the first field
emission structure 1s 1 proximity of the second field emis-
s10n structure.

When correlated magnets are brought into alignment with
complementary or mirror 1image counterparts, the various
magnetic field emission sources that make up each corre-
lated magnet will align causing a peak spatial attraction
force, while a misalignment will cause the various magnetic
field emission sources to substantially cancel each other out.
The spatial forces (attraction, repulsion) have a magnitude
that 1s a function of the relative alignment of two magnetic
field emission structures, the magnetic field strengths, and
their various polarities.

It 1s possible for the polarnty of individual magnet sources
to be varied in accordance with a code without requiring a
holding mechanism to prevent magnetic forces from “tlip-

10

15

20

25

30

35

40

45

50

55

60

65

2

ping’ a magnet. As an 1illustrious example of this magnetic
action, an apparatus 1000 of the prior art 1s depicted 1n FIG.
1A. Apparatus 1000 includes a first component 1002 and a
second component 1012. The first component includes a first
field emission structure 1004 comprising multiple field
emission sources 1006. The second component includes a
second field emission structure 1014 comprising multiple
field emission sources 1016. The first and second compo-
nents are adapted to attach to one another when the first field
emission structure 1004 1s 1n proximity of the second field
emission structure 1014, that 1s, they are 1n a predetermined
alignment with respect to one another.

The first field emission structure 1004 may be configured
to interact with the second field emission structure 1014
such that the second component 1012 can be aligned to
become attached (attracted) to the first component 1002 or
misaligned to become removed (repulsed) from the first
component. The first component 1002 can be released from
the second component 1012 when their respective first and
second field emission structures 1004 and 1014 are moved
with respect to one another to become misaligned, causing
a repulsion force.

Generally, the precision within which two or more field
emission structures tend to align increases as the number N
of different field emission sources in each field emission
structure increases, including for a given surface area A. In
other words, alignment precision may be increased by
increasing the number N of field emission sources forming
two field emission structures. More specifically, alignment
precision may be increased by increasing the number N of
field emission sources included within a given surface area

A.

In U.S. Pat. No. 7,893,803 1ssued to Cedar Ridge
Research LLC on Feb. 22, 2011, titled “CORRELATED
MAGNETIC COUPLING DEVICE AND METHOD FOR
USING THE CORRELATED COUPLING DEVICE,” a
compressed gas system component coupling device 1s taught
that uses the correlated magnet attachment scheme discussed
above.

An 1llustrative example of this coupling device 1s shown

in FIG. 1B, which depicts a quick connect air hose coupling
1200 having a female element 1202 and a male element
1204.

The female element 1202 includes a first magnetic field
emission structure 1218. The male element 1204 includes a
second magnetic field emission structure 1222. Both mag-
netic field emission structures are generally planar and are in
accordance with the same code but are a mirror image of one
another. The operable coupling and sealing of the connector
components 1202, 1204 i1s accomplished with suflicient
force to facilitate a substantially airtight seal therebetween.

The removal or separation of the male element 1204 from
the female element 1202 1s accomplished by separating the
attached first and second field emission structures 1218 and
1222. The male element 1s released when the male element
1s rotated with respect to the female element, which 1n turn
misaligns the first and second magnetic field emission
structures.

When conventional magnets are in close proximity, they
create a force between them depending on the polarity of
their adjacent faces, which 1s typically normal to the faces of
the magnets. If conventional magnets are oflset, there 1s also
a shear force toward the alignment position, which 1s gen-
erally small compared to the holding force. However, mul-

tipole magnets are different. As multipole magnets are oflset,
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attraction and repel forces combine at polarity transitions to
partially cancel normal forces and create stronger shear
forces.

FIGS. 2A and 2B depict a simplified graphical depiction
of these forces with the arrows indicating the direction of the
force exerted on the top magnet. In a conventional setting,
the oflset reduces the attraction with no significant shear
force. The forces are primarily normal to the magnet face, as
shown 1n FIG. 2A. As depicted 1n the alternating multipole
magnet design of FIG. 2B, the combination of attraction and
repulsion forces at the polarity transitions reduces holding,
force and generates a shear force.

In U.S. Pat. No. 8,279,032 (the “’032 Patent”) 1ssued to
Correlated Magnets Research LLC on Oct. 2, 2012, titled
“SYSTEM FOR DETACHMENT OF CORRELATED
MAGNETIC STRUCTURES,” a system for detaching cor-
related magnetic structures 1s taught that uses a multipole
polymagnet shear force scheme as discussed above.

An 1illustrious example 1s shown i FIG. 45 of the "032
Patent (represented herein as FIG. 3), which depicts comple-
mentary codes 4502a, 450256 for polymagnets mtended to
produce a desirable movement behavior of two magnetic
structures 4402a, 44025.

To achieve the desired movement and shear force require-
ments, complementary codes 4302a, 45026 are designed
that include first portions 4504a, 45045 used to achieve the
desired movement behavior and second portions 45064,
45065 used to increase shear forces, as necessary, to meet
desired shear force requirements. The two codes are then
used to magnetically program pairs of magnetic structures

4402a, 4402b.

FIGS. 46 A to 47D of the 032 Patent (represented herein
as FIGS. 4 and 5) depict attract and repel forces between
cach of the six rows of the first and second magnetic
structures 4402a, 44025 corresponding to the first portions
4504a, 4504H of the codes used to program them, where
FIGS. 46 A through 46D depict the coding on the top surface
of the first magnetic structure 4402a and the coding on the
bottom of the second magnetic structure 44025b.

As shown 1n FIG. 4, when the first magnetic structure
4402a 1s 1n a first position relative to second magnetic
structure 44025, the two structures produce both repel and
attract forces that combine to cause the two structures to
begin to move towards the second relative position in
accordance with the desired movement behavior. Specifi-
cally, five of the opposing magnetic source pairs are 1n a
repel state and one magnetic source pair 1s 1n an attract state.
A slight imbalance exists where the attract force causes the
structures to pull towards the second position and the repel
forces causes the structures to push away from the first
position. Once the movement from the first position towards
the second position begins, the attract forces increase and the
repel forces decrease until the complementary magnetic
sources achieve alignment and attachment at the second
position. FIG. § depicts the vertical movement of the second
magnetic structure 44025, which becomes closer and closer
to the first magnetic structure until they attach, and the
vertical movement also increases the eflect of the force
interaction being depicted 1in FIG. 4.

Prior art filter interconnects present numerous techmical
hurdles, particularly with respect to installation, as well as
removal and replacement of the filter cartridge when the
filter media has served 1ts usetul life. Such technical hurdles
include providing effective latching and unlatching mecha-
nisms to retain manually-inserted filter cartridges in mating,
manifolds after installation, while including mechanisms
such as switch-activated valve mechanisms so as to prevent
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the flow of water when the filter cartridge 1s removed for
replacement. Other technical hurdles include incorporating
cllective authentication and/or anti-counterfeiting means to
ensure that only designated filter cartridges can be 1nstalled.

Therefore, a need exists for an improved filter intercon-
nect which overcomes these technical hurdles, without sub-

stantially increasing the cost and complexity of manufac-
ture.

The present mvention adapts the multipole polymagnet
technology described above to an interconnection structure
for a filter cartridge and a corresponding hopper for a water
pitcher to resolve many of the technical hurdles of prior art
filter interconnects.

SUMMARY OF THE

INVENTION

Bearing 1n mind the problems and deficiencies of the prior
art, 1t 1s therefore an object of the present imvention to
provide an improved {ilter interconnect structure for a filter
cartridge and a corresponding hopper for a water pitcher
which utilizes coded polymagnets.

It 1s another object of the present invention to provide an
improved filter interconnect which utilizes correlated mag-
netism to actuate a blocking member, either directly or
indirectly, to allow for the flow of ingress water or filtered
egress water.

A further object of the invention 1s to provide an improved
filter interconnect and method of installing a filter cartridge
in a corresponding water filter pitcher hopper which utilizes
correlated magnetism to ensure proper filter cartridge instal-
lation.

Yet another object of the present invention 1s to provide an
improved {ilter interconnect which utilizes correlated mag-
netism to provide an eflective authentication and/or anti-
counterfeiting means, while ensuring proper filter cartridge
installation.

Another object of the present mvention 1s to provide a
filtration system for gravity-fed applications having a first
reservoir for receiving ingress fluid, the first reservoir may
include a bottom surface with a recess cavity, the recess
cavity including a sidewall, a longitudinal axis, and an
aperture, a filter cartridge assembly receivable within the
recess cavity to form a fluid-tight seal with the first reservoitr,
the filter cartridge assembly having a housing body, a filter
media, and a filter magnet disposed within, connected to, or
proximate the housing body, a second reservoir in fluid
communication with the first reservoir, such that the second
reservoir recerves filtered fluid from the filter cartridge
assembly through the recess cavity aperture, and a carrier
disposed within, connected to, or proximate with, the side-
wall of the recess cavity, and slidably moveable between a
first position where fluid 1s not permitted to egress said
aperture and a second position where tluid tlows through the
aperture to the second reservoir, the aperture being blocked
when the carrier 1s 1n the first position, the carrier compris-
ing a carrier magnet, wherein the filter magnet and carrier
magnet are 1n magnetic communication upon insertion of the
filter cartridge assembly into the recess cavity, the magnetic
communication causing the carrier to move from the first
position wherein the aperture 1s blocked to the second
position, opening the aperture to fluid tlow.

The filter cartridge housing body and the recess cavity
may be cylindrical, the filter cartridge housing body may
include a radius smaller than a radius of the recess cavity,
such that the filter cartridge housing body may be insertable
within the recess cavity.
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The carrier may operate as a sluice gate valve.

The carrier, under a magnetic shear force, may be slidably
moveable approximately parallel to the longitudinal axis of
the filter cartridge from the first position to the second
position.

The filter magnet and the carrier magnet may comprise
coded polymagnets.

The polarity transitions of the filter magnet may be
aligned with polarity transitions of the carrier magnet, such
that a magnetic shear force may be generated therebetween
when the filter cartridge 1s inserted within the recess cavity,
and wherein the magnetic shear force causes the carrier to
move from the first position to the second position.

The carrier can mclude a stop such that, when the carrier
1s 1n the second position due to the magnetic communication
between the carrier magnet and the filter magnet, a positive
tactile feedback to a user results.

The filter magnet may be a correlated magnet having a
plurality of magnetic field emission sources configured to be
aligned with a plurality of magnetic field emission sources
of the carrier magnet, and the carrier magnet may be a
correlated magnet having a plurality of magnetic field emis-
s1on sources, such that a magnetic shear force 1s generated
between the magnets when the filter cartridge 1s approxi-
mately fully mserted within the recessed cavity.

The first and second reservoirs and the filter cartridge may
turther be components of a water filter carafe for point-oi-
use water filtration.

The carrier may include a carrier magnet holder and the
carrier magnet. Additionally, the magnetic communication
created may result in a net force strong enough to hold the
filter cartridge within the recess cavity to assist 1n forming
the fluid-tight seal, but may still be removable by an end
user.

Yet another object of the present invention 1s to provide a
filter cartridge for use 1n a gravity-fed filtration system, the
filter cartridge comprising a housing having a body with a
sidewall, a top, and a bottom, and a longitudinal axis, a filter
media disposed within the housing body, and a filter magnet
disposed proximate to the housing body sidewall.

The filter magnet may be connected to the housing body
sidewall.

The filter magnet may be fixed within the housing body
sidewall.

The filter cartridge housing body sidewall and/or bottom
may include a plurality of configured apertures for directing
a filtered egress water outtlow.

The filter magnet may comprise a coded polymagnet.

The coded polymagnet may be a correlated magnet hav-
ing a plurality of magnetic field emission sources, such that
a magnetic shear force 1s generated between the filter
magnet and a corresponding coded magnet when the filter
cartridge 1s inserted within a receiving holder containing the
corresponding coded magnet.

A Turther object of the invention 1s to provide a filtration
system for gravity-fed applications comprising a first reser-
voir for receiving ingress fluid, the first reservoir having a
bottom surface with a recess having a receiving cavity, the
receiving cavity including a sidewall, a bottom portion, and
an aperture, a filter cartridge having a top end portion, a
bottom end portion, a sidewall, and a longitudinal axis, the
filter cartridge receivable within the recess receiving cavity
and forming a seal at the filter cartridge top end portion, and
with an aperture proximate the bottom end portion and/or
the filter cartridge sidewall, the filter cartridge having a filter
magnet disposed within, connected on, or proximate to, the
bottom end portion of the filter cartridge, a second reservoir
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in fluid communication with the first reservoir, such that the
second reservoir receives filtered fluid from the first reser-
volr via the filter cartridge, and a carrier disposed within the
recess receiving cavity bottom portion and moveable
between a first position where fluid 1s not permitted to egress
the first reservoir and a second position where fluid may
egress the first reservoir to the second reservoir, such that the
carrier forms a blocking member for slidably blocking the
recess recerving cavity aperture, or 1s 1 mechanical com-
munication with a blocking member for slidably blocking
the recess receiving aperture, the carrier comprising a carrier
magnet, wherein the filter magnet and carrier magnet are in
magnetic communication, such that when the magnets are in
close proximity the carrier 1s moved from the first position
where fluid 1s not permitted to egress the recess receiving
cavity aperture, to the second position where fluild may
egress the recess recerving cavity aperture, as a result of a
magnetic shear force generated by the filter magnet and the
carrier magnet.

The carrier may be rotatable 1n a plane perpendicular to
the longitudinal axis, from the first position to the second
position as a result of the magnetic shear force.

The filtration system may further comprise a resilient
member to bias the carrier 1n the first position.

The carrier may 1nclude a carrier magnet holder and the
carrier magnet.

The filter cartridge may have a cylindrical body and the
recess receiving cavity may be cylindrical, the filter car-
tridge cylindrical body having a radius smaller than a radius
of the recess recerving cavity.

The carrier may operate as a sluice gate valve.
The filter magnet and the carrier magnet may each com-
prise coded polymagnets.

The polanty transitions of said filter magnet may be
aligned with the polarity transitions of the carrier magnet
such that the shear force may be generated between the filter
magnet and the carrier magnet when the filter cartridge 1s
received by the recess receiving cavity, and wherein the
shear force may cause the carrier to rotate from the first
position to the second position.

A further objective of the present invention 1s to provide

a filter cartridge for use 1n a gravity-fed filtration system, the
filter cartridge comprising a housing having a body, a top
end portion, a bottom end portion, and a central longitudinal
axis, a filter media disposed within the housing body, and a
filter magnet disposed on, within, or 1n close proximity of,
the bottom end portion, wherein the filter magnet includes a
coded polymagnet.
The filter magnet may be fixed with respect to the housing
body, such that upon insertion of the filter cartridge into a
recess 1n a bottom surface of a filter reservoir, the filter
magnet 1s placed in close proximity to a carrier having a
carrier magnet when the filter cartridge 1s inserted into the
recess, the carrier rotatable as a result of magnetic commu-
nication between the filter magnet and the carrier magnet,
wherein upon rotation filtered water 1s allowed to flow from
the filter cartridge to a receiving reservoutr.

Yet another object of the present invention 1s to provide a
method of mitiating fluid flow from a filter cartridge to a
holding reservoir for a gravity-fed filtration system, com-
prising providing the filter cartridge having a filter magnet,
providing a holding reservoir for filtered tluid, providing a
first reservoir having a recess receiving cavity i a bottom
surface thereof for recerving ingress fluid, wherein the recess
receiving cavity includes an aperture and carrier magnet
moveable between a first position and a second position, the

carrier magnet proximate the aperture, inserting the filter
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cartridge into the recess receiving cavity, moving the filter
magnet to be 1n close proximity to the carrier magnet such
that the filter magnet and the carrier magnet are 1in magnetic
communication with one another to create a magnetic force,
shifting the carrier magnet by the magnetic force to move the
carrier magnet from the first position, mitiating the blocking
of fluid flow, to the second position, and allowing for fluid
flow to the holding reservorr.

The magnetic force may comprise a shear force.

The carrier magnet may move in a direction approxi-
mately parallel to a longitudinal axis of the filter cartridge
from the first position to the second position.

The carrier magnet may move in a direction approxi-
mately perpendicular to a longitudinal axis of the filter
cartridge from the first position to the second position.

The carrier magnet may rotate in a plane perpendicular to
the longitudinal axis of the filter cartridge.

The filter magnet and carrier magnet may each comprise
coded polymagnets.

The step of aligning the filter magnet with the carrier
magnet may comprise aligning polarity transitions of the
filter magnet with polarity transitions of the carrier magnet
to create the magnetic force.

Still another object of the present invention 1s to provide
a method of imtiating fluid flow from a filter cartridge to a
holding reservoir for a gravity-fed filtration system, com-
prising providing the filter cartridge having a bottom portion
and a filter correlated polymagnet, providing a holding
reservoir for filtered fluid, providing a first reservoir having
a recess receiving cavity in a bottom surface thereof for
receiving ingress fluid, the recess receiving cavity having a
bottom portion with a movable carrier including a correlated
polymagnet attached within, connected to, or proximate
therewith, a sidewall, an aperture proximate the cavity
bottom portion, inserting the filter cartridge into the recess
receiving cavity, forming a magnetic shear force by bringing,
the filter cartridge correlated polymagnet 1n close proximity
to the movable carrier correlated polymagnet, and moving,
the carrier by the magnetic shear force away from the
aperture to allow for fluid flow from the filter cartridge to the
holding reservorr.

The step of forming a magnetic shear force may include
aligning polarity transitions of the filter cartridge correlated
polymagnet with polarity transitions of the moveable carrier
correlated polymagnet.

The magnetic shear force may translate to rotational
motion of the movable carrier.

The carrier magnet may move perpendicular to a longi-
tudinal axis of the filter cartridge from the first position to
the second position.

The carrier magnet may rotate about a longitudinal axis of
the filter cartridge from the first position to the second
position.

Still other objects and advantages of the mvention will 1n
part be obvious and will 1n part be apparent from the
specification.

The above and other objects, which will be apparent to
those skilled 1n the art, are achieved 1n the present invention
which 1s directed to a gravity-fed filtration system 1ntercon-
nection structure comprising a reservoilr for receiving
ingress fluid, the reservoir having a bottom surface with a
recess for receiving a lilter cartridge body, and an opening,
for filtered tluid egress to a second, dispensing reservoir. A
carrier or shuttle having a magnet disposed within or con-
nected to the carrier 1s adjacent to the reservoir recess and
connected to a sluice gate valve which normally blocks the
opening to the second reservoir. The interconnection struc-
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ture further includes a filter cartridge having a housing body,
and a filter magnet disposed within or fixedly connected to

the housing body. The carrier 1s normally biased 1n a first
position, such as a closed position, and 1s moveable between
the first position and a second (open) position, and the filter
magnet and the carrier magnet are interconnected via mag-
netic communication upon insertion of the filter cartridge
into the reservoir recess, such that upon relative movement
of the filter magnet and carrier magnet nto an alignment
position, the carrier moves to the second position as a result
of the magnetic communication. In one embodiment, the
carrier translates axially upwards within a cavity in the
reservoir recess sidewall as a result of the magnet commu-
nication. In another embodiment, the carrier shifts radially in
a direction perpendicular to the longitudinal axis of the filter
cartridge body. In still another embodiment, the carrier
rotates about the longitudinal axis of the filter cartridge. The
filter magnet polarity transitions are aligned with the carrier
magnet polarity transitions such that a shear force or rota-
tional force 1s generated between the magnets when the filter
cartridge 1s mserted within the reservoir recess, causing the
carrier to move from the first position to the second position.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention believed to be novel and the
clements characteristic of the invention are set forth with
particularity 1n the appended claims. The figures are for
illustration purposes only and are not drawn to scale. The
invention 1itself, however, both as to organization and
method of operation, may best be understood by reference to
the detailed description which follows taken 1n conjunction
with the accompanying drawings 1n which:

FIG. 1A depicts an apparatus of the prior art having two
components magnetically attached to one another;

FIG. 1B depicts a quick connect air hose coupling of the
prior art showing placement of correlated magnets for
attachment;

FIG. 2A depicts exemplary attraction/repulsion forces for
conventional magnets intended to produce a desirable move-
ment behavior of two magnetic structures;

FIG. 2B depicts exemplary attraction/repulsion forces for
complementary codes for polymagnets intended to produce
a desirable movement behavior of two magnetic structures;

FIG. 3 depicts exemplary complementary codes for an
array ol polymagnets of the prior art intended to produce a
desirable movement behavior of two magnetic structures;

FIG. 4 depicts the relative movement of two magnetic
structures utilizing the complementary polymagnet codes of
the prior art of FIG. 3, wherein the complementary poly-
magnet codes produce both repel and attract forces that
combine to cause the two structures to move from a first
relative position to a second relative position 1n accordance
with desired movement behavior;

FIG. § depicts the magnetic structure of FIG. 4, wherein
the two magnetic structures move towards one another in
accordance with the desired movement behavior;

FIG. 6 depicts a perspective, cross-sectional view of one
embodiment of the filter cartridge and pitcher according to
the present invention, just prior to insertion of the filter
cartridge. In this embodiment, the polymagnets are posi-
tioned to present a shear force 1n an axial direction parallel
to the longitudinal axis of the filter cartridge;

FIGS. 7-9 depict plan, cross-sectional views of the filter
cartridge and pitcher of FIG. 6, showing the interaction of
the correlated magnets from just prior to insertion of the
filter cartridge, through installation and removal;
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FIGS. 10-12 depict perspective, cross-sectional views of
the filter cartridge and pitcher of FIGS. 7-9 respectively,

showing the interaction of the correlated magnets from just
prior to insertion of the filter cartridge, through installation
and removal;

FI1G. 13 depicts a cross-sectional view of another embodi-
ment of the filter cartridge and pitcher of the present
invention, wherein the filter cartridge has an extended or
clongated filter housing. The polymagnets are positioned to
present a shear force in an axial direction parallel to the
longitudinal axis of the filter cartridge, similar to the
embodiment shown 1n FIG. 6;

FIG. 14 depicts a perspective, cross-sectional view of yet
another embodiment of a filter cartridge and pitcher accord-
ing to the present invention, prior to insertion of the filter
cartridge. In this embodiment, the polymagnets are posi-
tioned to present a shear force 1n a lateral or radial direction,
perpendicular to the longitudinal axis of the filter cartridge;

FIGS. 15-17 depict plan views of the filter cartridge and
pitcher of FIG. 14, showing the interaction of the correlated
magnets from just prior to insertion of the filter cartridge,
through installation and removal;

FIGS. 18-20 depict cross-sectional views of the filter
cartridge and pitcher of FIGS. 15-17, respectively, showing
the movement of the hopper magnet holder from just prior
to 1sertion of the filter cartridge, through installation and
removal;

FIG. 21 depicts a perspective, cross-sectional view of still
yet another embodiment of a filter cartridge and pitcher
according to the present invention, prior to msertion of the
filter cartridge. In this embodiment, the polymagnets are
positioned to present a rotational force to cause rotation of
a carrier plate about the longitudinal axis of the filter
cartridge;

FIGS. 22-24 depict plan, cross-sectional views of the filter
cartridge and pitcher of FIG. 21, showing the interaction of
the correlated magnets from just prior to insertion of the
filter cartridge, through installation and removal; and

FIGS. 25-27 depict perspective, cross-sectional views of
the filter cartridge and pitcher of FIGS. 22-24, respectively,
showing the movement of the hopper magnet holder from
just prior to msertion of the filter cartridge, through instal-
lation and removal.

DESCRIPTION OF TH.

L1

EMBODIMENT(S)

In describing the embodiments of the present invention,
reference will be made herein to FIGS. 1-27 of the drawings
in which like numerals refer to like features of the invention.

Certain terminology 1s used herein for convenience only
and 1s not to be taken as a limitation of the mvention. For
example, words such as “upper,” “lower,” “left,” “right,”
“horizontal,” “vertical,” “upward,” “downward,” *“clock-
wise,” and “counterclockwise,” “longitudinal,” “lateral,” or
“radial”, or the like, merely describe the configuration
shown 1n the drawings. Indeed, the referenced components
may be oriented in any direction and the terminology,
therefore, should be understood as encompassing such varia-
tions unless specified otherwise. For purposes of clarity, the
same reference numbers will be used in the drawings to
identily similar elements.

Additionally, 1n the subject description, the words “exem-
plary,” “illustrative,” or the like, are used to mean serving as
an example, istance or illustration. Any aspect or design
described herein as “exemplary” or “illustrative” 1s not
necessarily intended to be construed as preferred or advan-
tageous over other aspects or design. Rather, the use of the
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words “exemplary” or “illustrative” 1s merely itended to
present concepts 1 a concrete fashion.

Correlated magnets contain areas ol alternating poles.
These patterns of alternating poles can concentrate and/or
shape magnetic fields to give matching pairs of magnets
unique properties. The present mnvention utilizes correlated
magnet designs with “high auto-correlation and low cross-
correlation” which 1s a characteristic of correlated magnets
which only achieve peak eflicacy (magnet attraction or
repulsion) when paired with a specific complementary mag-

net. An example of such use of correlated magnets 1s
disclosed 1n U.S. Pat. No. 8,314,671 1ssued to Correlated

Magnets Research LLC on Nov. 20, 2012, entitled “KEY
SYSTEM FOR ENABLING OPERATION OF ADEVICE.”
Correlated magnets are also characterized by dense and
tunable magnetic fields, allowing for specifically engineered
force curves with higher force at shorter working distances.

The present invention utilizes multipole polymagnets,
such as Alignment Polymagnets, which are pairs of multi-
pole magnets with a defined correlation 1n the codes that
describe their polarity regions. As the relative position of the
magnets 1s changed, particularly the linear offset of the
magnets, the interaction between the polarity regions on the
magnets creates diflerent net holding force (normal to the
magnet faces) and shear force (parallel to the {faces).
Because of the correlation properties of these codes, they
have strong forces when they are relatively close to align-
ment but weak forces elsewhere. This allows the design of
systems where the magnetic forces can largely be neglected
until the magnets have a relatively low offset from their
alignment position. These characteristics give better work-
ing range, reduced possibility of misalignment, and
improved user experience.

The present invention utilizes a coded polymagnet shear
force model applied to a filter interconnect for gravity-fed
filter applications. Most countertop dispensers are gravity-
ted pitcher designs. Typically, they consist of a two-stage
reservolr system with unfiltered water traversing from a first
(top) reservolr through a filter media to a second (lower)
dispensing reservoir. These are generally simple designs that
do not 1include tlow control or shut-ofl mechanisms between
reservolrs, and thus do not attempt to provide a more
cilicient filtering scheme, or maximize the amount of water
being filtered at any one time. Filtered water filter contain-
ers, such as jugs or pitchers, generally comprise a receptacle
and a removable hopper, which hopper can be supported 1n
or on the receptacle. The hopper 1s adapted to carry a water
filter cartridge which typically comprises a molded container
having inlet and outlet slots or ports formed therein to allow
water to enter and exit an internal cavity. The filter media 1s
usually of granular activated carbon or pleated fiber sheets,
with at least one inlet at the filter housing top and at least one
outlet at the filter housing bottom, which allows water to
flow from the upper reservoir to the lower reservorr.

Integral to the present design 1s a matching set of “keyed”
correlated magnets disposed in/on the filter cartridge hous-
ing and hopper, respectively, which provide the initial drive
to engage the filter cartridge during installation and to
actuate a blocking component, such as for example a sluice
gate valve, diaphragm valve, butterfly valve, plug valve or
any other valve design known 1n the art, to allow for filtered
cgress fluid flow into the bottom dispensing reservorir.
Embodiments of the present invention described herein
illustrate the actuation of a downstream valve (e.g., gate
valve, spool valve, or other valve design) to allow for the
flow of water; however, 1t should be understood by those
skilled 1n the art that actuation of a valve 1s only one example
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of an application of coded polymagnets which 1s intended to
be within the scope of the present invention, and that other
applications of coded polymagnets to aflect water flow as
part of a filter interconnect are not precluded.

Engagement may be accomplished by having a pair of 5
magnets, preferably correlated magnets, oriented parallel to
one another on each component of the connecting pair when
in alignment, wherein a first magnet 1s disposed on a filter
cartridge and a complementary magnet 1s located in or on the
hopper and designed to secure the filter into position. It 10
should be understood by those skilled in the art that a
“correlated magnet” or “polymagnet” as referred to herein
may comprise a single magnet with a plurality of polarity
regions or alternatively may comprise multiple magnets
arranged to create a polarity pattern with the desired char- 15
acteristics. In at least one embodiment, a thin layer of
material may be imtroduced, physically separating the two
magnets so they cannot have physically contacting surfaces,
but they can still magnetically communicate with one
another when 1n a desired operating proximity. 20

In at least one embodiment, when a correct set of “keyed”
magnets are aligned and brought into an effective working,
distance, the result 1s a shear force generated between the
two magnets. The magnet disposed on the filter cartridge 1s
fixed; however the corresponding hopper magnet 1s held 25
within a magnet holder or carrier which allows the hopper
magnet to translate axially or radially, or to rotate, as a result
of the shear force acting against the mechanical force of a
resilient member. This motion may be employed to actuate
a valve or move a blocking component that would otherwise 30
prohibit installation and/or removal. The resilient member
can be, for example, a coil spring, a torsion spring, a spring
clip, a rubber grommet, or any other elastic material known
in the art. Similarly, the actuation valve can be of any form
to block fluid egress, for example a sluice gate, diaphragm, 35
plug or any other design known in the art to prevent the flow
of fluid. As will be described 1n more detail below, the force
curves of the resilient member and correlated magnet couple
are engineered such that only a set of corresponding “keyed”
magnets will provide suflicient magnetic shear force to 40
overcome the spring force holding the magnet holder or
carrier 1in the “home™ or blocking position.

It should be understood by those skilled 1n the art that the
embodiments of the present invention described herein,
which utilize polymagnets coded to generate a magnetic 45
shear force to actuate a valve and/or to move a magnet
holder/carrier or blocking mechamsm, are only exemplary
methodologies for incorporating coded polymagnets to an
interconnection structure for a filter cartridge and a corre-
sponding hopper, and that the direct or indirect actuation of 50
a valve or blocking mechanism may alternatively be
achieved through polymagnets coded for magnetic attraction
or repulsion. An example of the use of polymagnets coded
for magnetic repulsion 1n a filter interconnect 1s disclosed 1n
U.S. Patent Application No. 62/849,525 filed May 17, 2019 55
to one or more of the inventors herein, titled “FILTER
INTERCONNECT UTILIZING CORRELATED MAG-
NETIC ACTUATION FOR DOWNSTREAM SYSTEM
FUNCTION,” the entire disclosure of which 1s incorporated
herein by reference. 60

Referring now to FIGS. 6-12, collectively, an exemplary
filter interconnect utilizing coded polymagnets 1n accor-
dance with the present invention 1s shown. In this embodi-
ment, mating polymagnets are coded to generate suflicient
shear force to actuate a valve when the polymagnets are 1n 65
a desired alignment and proximity. Shown in the figures 1s
a perspective, cross-sectional view of a gravity-fed pitcher
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design consisting of a receptacle and a removable hopper
supported 1n or on the receptacle. The hopper 1s adapted to
carry a water filter cartridge which typically comprises a
molded container having inlet and outlet slots formed
therein to allow water to enter and exit an internal cavity.
Unfiltered water traverses from the top reservorir, through the
filter cartridge media, to a lower dispensing reservoir (not
shown). For clarity, all figures described and shown herein
depict only the upper reservoir, hopper, and filter cartridge
ol an otherwise conventional water pitcher structure, and 1t
should be understood by those skilled in the art that filtered
egress fluid would be recerved 1n a bottom reservoir for
dispensing.

As shown 1n FIG. 6, hopper 18 includes an approximately
circular aperture 40 for receiving and supporting an other-
wise conventional, slidably insertable filter cartridge assem-
bly 16. Filter assembly 16 may be a sediment filter for
removing larger particles from the unfiltered water upon
initial filling of upper reservoir or hopper 18, or a treated
activated carbon paper filter for removing unwanted
microbes or microorganisms. Filter assembly 16 may
include a cylindrically shaped housing body 30 having a
radius slightly smaller than the radius of aperture 40 to allow
for easy insertion in aperture 40 of hopper 18. The top cap
34 of cylindrical housing body 30 may include an extended
circumierential lip 36 that rests on circular shelf 42 of
hopper 18, which defines aperture 40. In this manner,
cylindrical housing body 30 can be slidably nserted within
aperture 40 and held 1n place and supported by circumfier-
ential lip 36 fitting on shelf 42.

Filter assembly 16 includes at least one, or more likely a
plurality of, fluid ingress port(s) or aperture(s) (not shown,
for clarity) to allow fluid to flow into the filter assembly and
through the enclosed filter media, when the filter housing top
cap 34 i1s at least partially, or more likely, completely
submerged, in fluid. The aperture(s) may be any shape
(circular, rectangular, etc.) provided there are suflicient
openings for flmd ingress. Fluid enters through the top
aperture(s) and 1s directed through the filter media and then
outwards through the egress aperture(s), to the bottom
reservolr. For a gravity-fed filtration system, it 1s only
necessary that an egress aperture(s) be available 1n housing
bottom cap 32 to allow for filtered egress water outtlow;
however 1t should be understood that the present invention
may also utilize filter cartridge housings such as those which
include radially-configured apertures 1n the sides of the filter
housing for directing filtered egress water outtlow.

Embedded 1n the wall 38 of housing body 30 is a first
coded polymagnet 20, which 1s 1n a fixed position.

As best seen 1n FIG. 7, hopper wall 22 includes a recessed
cavity 24 within which magnet holder or carrier 62 with
correspondingly-mated coded polymagnet 60 is recerved on
a sidewall of the cavity 24. As shown in FIGS. 7 and 10,
magnet holder or carrier 62 1s normally 1n a “home™ position
and blocking component 70 1s closed, restricting water tlow
to the lower, dispensing reservorr.

The mating polymagnets 20, 60 are coded such that
attractive and repulsive forces combine at the polanty tran-
sitions to partially cancel normal forces and to create shear
forces 1n accordance with a desired movement behavior. As
shown 1n FIGS. 8 and 11, when filter assembly 16 1s fully
inserted within hopper 18, the polymagnets 20, 60 are in a
desired alignment and proximity position, such that the
polymagnets produce both repulsive and attractive forces
that combine to form a shear force 1n the axial direction,
causing magnet holder/carrier 62 to move approximately
parallel to the longitudinal axis 1 of filter assembly/cartridge
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16 or axially upwards within cavity 24 towards a second
(open) position 1in accordance with the desired movement
behavior. Generally, more of the opposing magnetic source
pairs are 1n a repel state than magnetic source pairs are 1n an
attract state. As the filter assembly 16 and magnet 20 moves
toward the alignment position, a slight imbalance exists
where the accumulative attraction forces cause the magnet
holder 62 to pull towards the filter magnet and the accumu-
lative repulsion forces cause the magnet holder to push away
from the alignment position. As the filter magnet 20 reaches
the alignment position and the coded polymagnets are in
operating proximity, the repulsion forces increase and the
attraction forces decrease until the complementary magnetic
sources achieve alignment and full repulsion at the second
position, generating suflicient shear force to move the mag-
net holder 62 axially upwards in the direction of arrow 80 to
open blocking component 70, and allow flmd to flow
through egress aperture 9.

When filter assembly 16 i1s installed, the shear force
generated between magnets 20, 60 further acts to maintain
the filter cartridge in the fully-installed position, as the
magnet holder 62 remains 1n the open position while the
magnetic shear force eflectively “pushes™ the filter assembly
16 downwards securing the 1nstalled position. In at least one
embodiment, movement of magnet holder 62 1n the upwards
axial direction 1s blocked by a position stop at a predeter-
mined distance, eflectively acting as a magnetic “latch™ to
hold the filter assembly 16 1n the fully-installed position as
a result of the shear force generated. An advantage of this
configuration 1s that the magnetic communication between
magnets 20, 60 provides positive, tactile feedback to the user
in the form of a magnetic “latch,” indicating proper sealing.

As shown 1n FIGS. 9 and 12, pulling the filter cartridge
upwards overcomes the generated shear force 1n the oppos-
ing direction, and causes the magnets 20, 60 to misalign,
which imitiates magnet holder 62 to fall back under gravi-
tational force into the “home™ position, as shown by arrow
90, and thus closing blocking component 70. In this position,
the aperture 9 1s blocked by blocking component 70 and
fluid 1s not permitted to egress aperture 9.

The filter interconnect of the present invention further
presents authentication and anti-counterfeiting advantages,
insomuch that it the filter cartridge did not include a corre-
spondingly coded polymagnet, or did not include a magnet
at all, the magnet holder/carrier would not move and would
remain in the “home” position, as shown in FIG. 7, and
blocking component 70 would remain closed, restricting
filtered egress water flow through aperture 9 to the lower,
dispensing reservoir.

FI1G. 13 depicts a cross-sectional view of another embodi-
ment of the filter assembly and pitcher of the present
invention, wherein the filter assembly 16' has an extended or
clongated filter housing and the polymagnets are positioned
to present a shear force 1n an axial direction parallel to the
longitudinal axis 1 of the filter cartridge in a similar manner
as 1n the embodiment shown in FIGS. 6-12.

Referring now to FIGS. 14-20, collectively, another
embodiment of a filter interconnect of the present invention
1s shown, wherein the polymagnets are positioned to present
a shear force 1n a lateral or radial direction, perpendicular to
the longitudinal axis 1 of the filter cartridge.

In this embodiment, as best seen 1n FIG. 14, polymagnet
120 1s fixed on the underside of filter cartridge assembly
housing base cap 132 of filter cartridge 116. Hopper 118
includes a magnet holder 164 fixedly positioned at the base
of recerving cavity or cylindrical recess 122, and a magnet
carrier 162 which 1s linearly translatable within holder 164
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in a direction perpendicular to the longitudinal axis 1 of the
filter cartridge 116, and normally biased 1n a “home” or
blocking position by resilient member 172. When in the
“home” position, as shown i FIGS. 15 and 18, blocking
component 170 of carrier 162 blocks one or more apertures
109, restricting {filtered egress fluid flow to the bottom
reservoir of the gravity-fed pitcher. Disposed within magnet
carrier 162 1s a correspondingly coded polymagnet 160 for
mating with polymagnet 120 positioned on the underside of
filter cartridge 116.

The mating polymagnets 120, 160 are coded such that
attraction and repulsion forces combine at the polarity
transitions to partially cancel normal forces and to create
shear forces 1n accordance with a desired movement behav-
1or. As shown i FIGS. 16 and 19, when filter cartridge 116
1s Tully mserted within hopper 118, the polymagnets are 1n
a desired alignment and proximity position, such that the
polymagnets produce both repel and attract forces that
combine to cause a shear force that shifts magnet carrier 162
radially (left, as shown 1n the Figures), perpendicular to the
longitudinal axis 1 of the filter cartridge, towards a second
(open) position 1n accordance with the desired movement
behavior. Generally, more of the opposing magnetic source
pairs are 1n an attraction state than magnetic source pairs are
in a repulsion state. As the filter cartridge 116 and magnet
120 moves toward the alignment position, a slight imbalance
exists where the attraction forces cause the magnet carrier
162 to pull towards the filter magnet and the repulsion forces
cause the magnet carrier 162 to push away from the align-
ment position.

As the filter magnet 120 reaches the alignment position
and the coded polymagnets are in operating proximity, as
shown 1n FIGS. 16 and 19, the attraction forces increase and
the repulsion forces decrease until the complementary mag-
netic sources achieve alignment and full attraction at the
second position, generating suilicient shear force to move
the magnet carrier 162 laterally 1n the direction of arrow 180
to open blocking component 170, which 1n turn compresses
resilient member 172, such that fliid may flow through fluid
ports 163 1n the magnet carrier 162 and through aperture(s)
or opening(s) 109. The net attractive force between magnets
120, 160 acts to “pull” the filter cartridge 116 1into the
installed position and provides positive, tactile feedback to
the user 1n the form of a magnetic “latch,” indicating proper
sealing. While the blocking component may be integral with
the carrier 162, blocking component 170 may also be
separate from carrier 162 such that 1t 1s in mechanical
communication with the carrier 162. In other embodiments,
the blocking member 170 may be 1n mechanical communi-
cation with coded polymagnet 160.

As shown 1n FIGS. 17 and 20, pulling the filter cartridge

116 upwards causes the magnets 120, 160 to misalign, which
causes magnet carrier 162 to be biased back into the “home”™
position by the expanding resilient member 172, as shown
by arrow 190, and thus closing blocking component 170 and
restricting filtered egress fluid flow through opeming(s) 109
to the bottom reservorr.
This embodiment has similar advantages to that of the
embodiment shown 1n FIGS. 6-12, including authentication
and anti-counterfeiting advantages, msomuch that if the
filter cartridge 116 did not include a correspondingly coded
polymagnet, or did not include a magnet at all, the magnet
carrier 162 would not move and would remain biased 1n the
“home” position, as shown in FIG. 15, and blocking com-
ponent 170 would remain closed, restricting filtered egress
water flow through aperture(s) 109 to the lower, dispensing
reservotr.
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Referring now to FIGS. 21-27, collectively, yet another
embodiment of a filter interconnect of the present invention
1s shown, wherein the polymagnets are positioned to present
a shear force to cause rotation about the longitudinal axis 1
of the filter cartridge.

In this embodiment, as best seen 1n FIG. 21, polymagnet
220 15 fixed on the underside of housing base cap 232 of
filter cartridge 216. Hopper 218 includes a magnet holder
264 fixedly positioned at the base of cylindrical recess 222,
and a magnet carrier or plate 262 which 1s rotatable within
holder 264 about the longitudinal axis 1 of the filter cartridge
216, and normally biased 1n a “home” or blocking position

by resilient member 272.

When 1n the “home™ position, as shown 1n FIGS. 22 and
25, blocking component 270 of carner 262 blocks
opening(s) or aperture(s) 209, restricting filtered egress tlmd
flow to the bottom reservoir of the gravity-fed pitcher.
Disposed within magnet carrier 262 1s a correspondingly
coded polymagnet 260 for mating with polymagnet 220.

The mating polymagnets 220, 260 are coded such that
attraction and repulsion forces combine at the polarity
transitions to partially cancel normal forces and to create
rotational forces 1n accordance with a desired movement
behavior. As shown 1 FIGS. 23 and 26, when filter cartridge
216 1s fully mserted within hopper 218, the polymagnets are
in a desired alignment and proximity position, such that the
polymagnets produce both repulsion and attraction forces
that combine to cause magnet carrier 262 to rotate (coun-
terclockwise 1n this exemplary embodiment, as shown in the
figures) about the longitudinal axis 1 of the filter cartridge,
towards a second (open) position in accordance with the
desired movement behavior. In this position, fluid may
egress through one or more ports 263 within the magnet
carrier 262. It should be understood by one skilled in the art
that the polymagnets may be coded to cause rotation 1n a
clockwise direction towards the second position.

The polarity transitions of the filter magnet 220 and
carrier magnet 260 are aligned such that when the magnets
are 1n phase, there 1s attraction 1n the axial direction, and
when out of phase, there 1s repulsion in the axial direction.
The repulsion force when out of phase causes a net rotational
force that drives to align polarity. When the filter cartridge
216 1s first inserted into the hopper 218 and approaches the
carrier magnet 260, as shown in FIGS. 22 and 25, the
magnets 220, 260 are imitially out of phase. As the filter
magnet 220 reaches the alignment position and the coded
polymagnets are 1n operating proximity, as shown i FIGS.
22 and 26, the net rotational force 1s sutflicient to cause
magnet carrier 262 to rotate about the longitudinal axis 1 of
the filter cartridge 216 1n the direction of arrow 280 to the
second (open) position, compressing resilient member 272,
to open blocking component 270 and permit filtered tluid
outtlow through opening(s) 209 to a second, dispensing
reservotr.

Once the carrier 262 has rotated to the second position,
the polanty transitions are aligned such that there 1s a net
attraction between filter magnet 220 and carrier magnet 260
which acts to “pull” the filter cartridge 216 downward 1nto
the mstalled position and holds 1t in place. As 1n the previous
embodiments, the magnetic communication between mag-
nets 220, 260 provides positive, tactile feedback to the user
in the form of a magnetic “latch,” indicating proper sealing.
The net attraction force 1s strong enough to hold the filter
cartridge 216 1n place in the installed position, but not too
strong to make removal of the filter cartridge challenging for
the end user.
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As shown 1n FIGS. 24 and 27, pulling the filter cartridge
216 upwards causes the magnets 220, 260 to misalign,
which causes magnet carrier 262 to be biased back into the
“home” position by resilient member 272, as shown by
arrow 290, and thus closing blocking component 270 and
restricting filtered egress fluid flow through aperture 209 to
the bottom reservoir. While the blocking component may be
integral with the carrier 262, blocking component 270 may
also be separate from carrier 262 such that it 1s 1n mechanical
communication with the carrier 262. In other embodiments,
the blocking member 270 may be 1n mechanical communi-
cation with coded polymagnet 260.

In that correlated magnets are characterized by dense and
tunable magnetic fields, 1t 1s possible to specifically engineer
force curves with higher force at shorter working distances,
such as those shown herein in FIGS. 6-27. A conventional
magnet would be unable to produce suflicient magnetic
shear force over such a short effective working distance
without significantly increasing the physical size of the
magnet, which would present design feasibility 1ssues.
Alignment polymagnets, such as those of the present inven-
tion, allow for attraction and repel forces to combine at
polarity transitions to partially cancel normal forces and
create stronger shear forces over shorter linear oflset dis-
tances.

Another advantage of the present invention 1s that by
utilizing corresponding coded or “keyed” polymagnets with
specifically-engineered magnetic fields, the present imven-
tion further has applications 1n alternate methods of filter
cartridge authentication and counterfeiting prevention. Only
filter cartridges including a “coded” polymagnet having a
pre-designed or predetermined polarity profile which corre-
sponds to that of the polymagnet in the pitcher hopper will
operate correctly. Therefore, only genuine replacement filter
cartridges from the manufacturer or its licensee will be
authenticated. This limits the counterfeiting market, which 1s
especially important with respect to the safety of consumers
who believe that they may be able to save money by
purchasing a non-authentic replacement filter cartridge
which mechanically may connect to a mating hopper, but
may nonetheless not have an enclosed filter media which 1s
as eflective for removal of contaminants or impurities 1n
water as that of the filter media of a genuine replacement
part.

Thus, the present invention achieves one or more of the
following advantages. The present mvention provides an
improved filter interconnect structure for a filter cartridge
and a corresponding pitcher hopper which utilizes coded
polymagnets to assist in filter mstallation and replacement,
as well as aid in downstream system functionality, such as
actuating a blocking component, either directly or indirectly,
to perform a variety of functions, such as but not limited to
allowing for or preventing the flow of water. The present
invention further provides an improved method of 1nstalling
a filter cartridge 1n a corresponding pitcher hopper which
utilizes correlated magnetism to provide positive, tactile
teedback for a user indicating proper filter cartridge instal-
lation. By utilizing coded polymagnets with specifically-
engineered force curves, the present imvention further has
applications 1n alternate methods of filter cartridge authen-
tication and counterfeiting prevention.

While the present invention has been particularly
described, 1 conjunction with specific embodiments, 1t 1s
evident that many alternatives, modifications and variations
will be apparent to those skilled 1n the art 1n light of the
foregoing description. It 1s therefore contemplated that the
appended claims will embrace any such alternatives, modi-
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fications and variations as falling within the true scope and
spirit of the present mnvention.
Thus, having described the invention, what 1s claimed 1s:

The invention claimed 1s:

1. A method of permitting fluid flow from a filter cartridge
to a holding reservoir for a gravity-fed filtration system,
comprising;

inserting said filter cartridge into a recess receiving cavity

of a first reservoir for receiving ingress fluid, said
recess receiving cavity including an aperture and a
carrier proximate thereto, said carrier moveable
between a first position and a second position and
including a carrier magnet;

moving a filter magnet of said filter cartridge to be in close

proximity to said carrier magnet such that said filter
magnet and said carrier magnet are 1 magnetic com-
munication with one another to generate a magnetic
field force therebetween:;

moving said carrier by said magnetic field force from said

first position, blocking fluid flow, to said second posi-
tion, allowing for fluid flow, to said holding reservoir
for filtered fluid.

2. The method of claim 1 wherein said magnetic field
force comprises a shear force.

3. The method of claim 1 wherein said carrier moves 1n a
direction approximately parallel to a longitudinal axis of
said filter cartridge from said first position to said second
position.

4. The method of claim 1 wherein said carrier moves 1n a
direction approximately perpendicular to a longitudinal axis
of said filter cartridge from said first position to said second
position.

5. The method of claim 4 wherein said carrier rotates
about said longitudinal axis of said filter cartridge in a plane
perpendicular thereto.

6. The method of claim 1 wherein the filter magnet and
carrier magnet each comprise a coded polymagnets having
a plurality of magnetic field emission sources having posi-
tions and polarities relating to a predefined spatial force
function that corresponds to a predetermined alignment of
the field emission structures.
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7. The method of claim 6 further comprising aligning
polarity transitions of said filter magnet with polarity tran-
sitions of said carrier magnet to generate said magnetic field
force.

8. The method of claim 4 further including a resilient
member normally biasing said carrier toward said first
position via a resilient biasing force, and wherein the method
further comprises the step of:

misaligning said filter magnet and said carrier magnet;
and

causing said carrier to move from said second position to
said first position as a result of said resilient biasing
force.

9. The method of claim 5 further including a resilient
member normally biasing said carrier toward said first
position via a resilient biasing force, and wherein the method
further comprises the step of:

misaligning said filter magnet and said carrier magnet;

and

causing said carrier to rotate from said second position to

said first position as a result of said resilient biasing
force.

10. The method of claim 1 further including a blocking
component integral with or connected to said carrier,
wherein said blocking component blocks fluid flow to said
holding reservoir when said carrier 1s in said {first position.

11. The method of claim 3 wherein said carrier moves in
an upward axial direction from said first position to said
second position.

12. The method of claim 1 wherein said first reservoir
comprises a position stop proximate said recess receiving
cavity and said carrier second position 1s adjacent said
position stop, and wherein the step of moving said carrier by
said magnetic field force from said first position to said
second position further comprises:

generating a biasing force 1n a first direction toward said

second position as a result of said magnetic field force;
and

generating a second biasing force 1n an opposite direction

as a result of said magnetic field force to maintain said
filter cartridge 1n said recess receiving cavity.
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